ATM activation is impaired in human cells defective in RecQL4 helicase activity.
RecQL4 has been shown to be involved in DNA replication and repair, but its role in DNA damage checkpoint pathway has not been reported. Here, we show that RecQL4 plays an important role in the activation of ataxia telangiectasia mutated (ATM)-dependent checkpoint pathway in human cells. Cells depleted with RecQL4 or Rothmund-Thomson syndrome cells showed significant impairment in the activation of ATM and the downstream effector proteins such as checkpoint kinase 2 and p53 after DNA damage. This defect was recovered with the expression of wild type RecQL4 but not any mutant RecQL4 proteins with defective helicase activities. While RecQL4 failed to show any direct interaction with ATM, it stably interacted with the Mre11-Rad50-Nbs1 complex that is essential for the activation of ATM and was localized on the DNA damage foci. Thus, our results suggest that the helicase activity of RecQL4 plays an important role in the activation of ATM-dependent checkpoint pathway against DNA double strand breaks in human cells.